UNMANNED AET
SYSTEMS (UAS‘)

EXECUTIVE SUMMARY

The unmanned aerial systems (UAS) industry is a growing sector
within agricultural technology, and Kansas joins the rest of the
nation in seeing great opportunity in this growing field. UAS
technology is becoming increasingly important on farms and
ranches as farmers and ranchers work to implement precision
technologies into their management practices. Kansas is home to
multiple manufacturers of agricultural equipment and technology
companies, as well as a large aviation industry, and the combinati®
of these industries creates an atmosphere that supports de ent
of UAS technology. Educational support has already begun, w
UAS-related degrees now available within the state

Although the potential of this sector is vast, it is
field and carries with it severa -

to realize that pOtential will require input and discussion among
key stakeholders across not only the UAS industry but in other
agricultural sectors as well. New research in data collection and
economic benefits of UAS will increase usefulness and demand
in the agricultural industry. Additional steps to encourage and
support entrepreneurs within this developing industry, including
marketing and training, could expand new business opportunities.
Collaboration between public and private entities to develop a
strategic growth plan is an important first step.
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STATUS

Nearly 90 percent of Kansas’ land mass is devoted to farming and ranching, providing ample customers for
agricultural technology applications. Pairing the prevalence of the agricultural industry with Kansas” pro-business
climate and Midwest values makes Kansas a prime location for entrepreneurs to create or expand their businesses.

A growing sector within agricultural technology is the unmanned aircraft systems (UAS) industry. The Association
for Unmanned Vehicle Systems International estimates the economic impact of UAS integration to reach $2,941
million by 2025 and to create 3,716 additional jobs nationwide. Agriculture is anticipated to be the largest benefactor
from UAS use. UAS technology is becoming increasingly important on farms and ranches as farmers and ranchers
work to implement precision technologies into their management practices. When combined with the fact that
agriculture and aviation are the largest contributors to the Kansas economy, the impact of UAS technology on the
state is significant and has great potential for additional growth.

OPPORTUNITIES

In order to develop a strategic growth plan for unmanned aerial systems, itis importanttosunderstand the areas where
Kansas has a comparative advantage and the best opportunities for growth omexpansion.

Factor Implications for Growth and Development Opportunities
Existing Over 46 million acres are devoted to farming andiranching in Kansas, nearly 90 percent of
Customer Base the state’s total land mass. Kansas has an abundance of potential customers for agricultural

technology.eempanies that produce proeducts for unmanned systems.

Kansasiis also home to multiple agricultdral equipment manufacturers, which serve as
potential\customers for agricultural technology companies to develop strategic
partnerships to enhanee equipment with the latest precision technologies.

Human Capital Kansas State’Polytechnic boasts a strong aviation component and now offers one of the
nationss first bachelor’s degree programs in unmanned aircraft systems. Kansas State
Polytechnic is nationally recognized for its expertise in the UAS field. Specific areas of
study include UAS design and integration, and UAS flight and operations.

This document is a working draft presented by the Kansas Department of Agriculture at the 2016 Kansas Ag Summit.
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OPPORTUNITIES (cont’d)

Factor Implications for Growth and Development Opportunities
Policy Recent changes to the tax code have reduced state tax burdens on the agricultural
Environment community. Some of the key changes include a state income tax exemption for
partnerships, LLCs, Limited Liability Partnerships, Sole Proprietorships and Subchapter-S
Corporations.

The High Performance Incentive Program (HPIP) provides sales tax exemption on the
construction, reconstruction and remodeling of facilities for projects greater than $50,000.
Sales tax exemptions are also present for farm machinery and equipment and various
ag-based inputs. These state tax code provisions make Kansas a_m@reattractive state for
growth or expansion.

Also at the state level, the state of Kansas workseloselywith thewagricultural industry to
ensure its protection from overreaching fedéral regulation.

At the federal level, Kansas is fortunate to have\electéd members of Congress who strongly
support the agricultural industry. The Kansas'congressional delegation will play an
important role in influencing positive changes related to federal regulations or legislation,
international trade, federal taxes, transportation rules,matural resources and more.

Supporting Kansas is home to a large aviation industry. Several major aircraft manufacturers are
Infrastructure located in Wichitapand togethepWith their allied industries they create an atmosphere that
promotesand supports fature aviation technology, such as UAS.

Weather and Kansas is taking significant proactive steps to preserve and extend the usable life of water
Natural Resources | supplies in Kansas. In recent years, voluntary, flexible and producer-driven water
conservation tools have been implemented to help farmers and ranchers manage their
water rights while continuing to raise crops or livestock. Additionally, Kansas has
developed a Vision for the Future of Water Supply in Kansas with goals and specific action
items to help ensure a reliable water supply while continuing to grow the economy.

Agricultural technologies such as UAS can assist in addressing key challenges in other
agriculture sectors, such as reducing usage of water, chemicals and fertilizers.

This document is a working draft presented by the Kansas Department of Agriculture at the 2016 Kansas Ag Summit.
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SUCCESS STORIES

The UAS industry is rapidly moving towards greater influence in the agricultural industry. Although it is a budding
industry, there are a few areas of notable success:
 In 2012, a technology company formed a partnership with Kansas State University to merge small radio
controlled airplanes and near infrared photo image technology to determine crop health. Since that time, the
company has become a leader in UAS manufacturing and has dealers across the U.S.
« Kansas State Polytechnic became the first entity in the nation to achieve statewide access during flight
operations.
» K-State, the University of Kansas and Wichita State University are three of the twelve members of the FAA
Center of Excellence for Unmanned Aircraft Systems.
o The Kansas UAS Summit, held in October 2015, has prompted greater cooperation and organization of the UAS
industry within the state.
o In June 2016, the FAA released final regulations on small unmanned aircraft use commergially, creating certainty
about future ability to use this technology effectively.

CHALLENGES

While Kansas is poised for expansion of production and developmeit of new technology related to UAS, the
following factors represent challenges serving as barriers to achievingithe objéctive of the UAS growth plan.

Challenge Details of Challenge

Critical A lack of adequate housing in rural axeas compoundssthe issue of a shortage of

Infrastructure agricultural'workers.

Industry Unmanned aérial vehicles are commonly referred to as “drones.” The term drone origi-

Perception nated in theymilitary‘andidfones were commonly utilized as a stealth weapon. Now, many
citizens view ‘drones” in a negative viewpoint related to a threat to their ability to maintain
privacy and safety.

International Access to international markets for technology products is a great potential revenue

Trade stream. Resistance to free trade agreements at the federal level can hinder this access.

Policy Federal laws and regulations impacting the agricultural community as a whole include

Waters of the U.S., the Endangered Species Act and more. These policies, while potentially
not impacting UAS directly, affect the profitability of agriculture which creates downward
pressure on farmers’ ability to purchase and incorporate UAS into their management plans.

Research and While there are a lot of useful methods for capturing data related to crop production, there
Information is a dearth of information and algorithms to actually interpret the data in a way that is
helpful for a farmer looking to make management decisions.

This document is a working draft presented by the Kansas Department of Agriculture at the 2016 Kansas Ag Summit.
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C HAL L E N G E S (cont’d)

Challenge Details of Challenge
Small It is difficult for small entrepreneurs to get their products in stores to make them accessible
Entrepreneurs to consumers.

Marketing assistance is also difficult. It is difficult to find sufficient scale to make an
economic impact on marketing efforts outside of Facebook and social media.

Workforce Currently, there are very few people with a background in UAS technology. This makes
Development the job market incredibly competitive. At the university level, itisthard to keep PhD level
faculty because they can be offered such lucrative salaries jmfthe industry. Graduates
with technical knowledge in engineering, agricultureg€omputers and technology will be
necessary to fill the workforce needs of the techmélogyindustry,

NEXT STEPS IN STRATEGIC DEVELORMENT

The development of a long-term growth strategy will fequire input andidiscussion among kéy partners. The following
strategies have been identified as next steps in developinga strategic growth plan for the UAS sector.

Focus Area Solution
Business Initialisteps to begin encouraging growth in this sector could include the following:
Development « Pursue thé creation of economic development programs applicable to the UAS produc-

tion and processing industries.

o Create a marketing program that promotes Kansas as the place for UAS businesses
throughoutthe supply chain.

o Develop a database of federal programs available to assist start-up companies such as
the USDA Small Business Innovation Research fund.

Economic Pursue development of agricultural business zones composed of existing state business
Incentives incentive programs.
Federal Policies Continue to monitor and take appropriate action on policies that could adversely affect the

UAS industry, such as FAA regulations, potential restrictive state legislation, etc.

Industry Outreach | KDA will identify potential partners and establish a schedule for strategic growth plan
meetings. KDA will also proactively reach out to key industry leaders regarding the
development of a strategic growth plan.

This document is a working draft presented by the Kansas Department of Agriculture at the 2016 Kansas Ag Summit.
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NEXT STEPS IN
STRATEGIC DEVELOPMENT (onca)

Focus Area Solution

Labor Force Work with K-State to explore developing an entrepreneurship internship program similar
to Iowa State University.

Research Determine methods to secure federal and state research funds to develop algorithms for
interpreting the data collected by UAS systems. With the new FAA guidelines released, this
is the critical next phase to determine the future success of the industry in agriculture.

An economic analysis of the potential return for agricultiire producers who use UAS
technologies needs to be available to justify the expense.

Water Vision Complete the vision action items related to\water saving technologyresearch and
demonstration where UAS@an be of benefit.

OPPORTUNITIES IO EXPAND, PRESENCE

Initial list of potential opportusities:

« Kansas can be a top 5'statein UAS and UAV production.

o Partner with educational institutions,— such as Kansas State Polytechnic, community colleges and secondary
career and'technical education programs to pyépare a qualified future UAS workforce.

« Utilize retiring veteransifrom the\U.S. Army with extensive UAS experience.

» Workwith the K-State industry boet.eamp to help develop the next generation of up and coming agricultural
entrepreneurs.

« Develop enhanced economic incentive programs that are more encompassing to agricultural businesses.

« Leverage existing knowledge base to serve as mentors.

OBJECTIVE

Based on feedback and information gathered from stakeholders and key partners at the Agricultural Growth Summit
in August 2016, specific growth objectives for the Kansas UAS industry will be developed.

This document is a working draft presented by the Kansas Department of Agriculture at the 2016 Kansas Ag Summit.



UMMIT

KANSAS STRATEGIC AGRICULTURAL GROWTH
UNMANNED AERIAL SYSTEMS — NOTES

MEETING SUMMARY
From April to July 2016, Kansas Department of Agriculture executive and agricultural marketing team
members met with unmanned aerial systems (UAS) industry representatives and researchers.
Individuals identified for the one-on-one conversations represented both small and large businesses
and ranged in geography throughout the state. Many expressed that the finalization of the FAA
regulations is a positive step forward and the strong agricultural industry make Kansas a good place
to grow. Common themes of challenges impacting the growth of the UAS industry in the state
included the lack of a trained, highly skilled workforce and the lack of research funds available for
algorithm development.
Consumer
e Challenges in consumers being misled by some drone companies on operation requirements
and capabilities
e Need to make sure the public sector understands what the capabilities and benefits are for
UAS integration

Research
e Algorithm development is the next step for making UAS application a truly useful tool on the
farm

o Research funding for creating these algorithms is little to nonexistent
e Need for economic analysis and ROI for technology adoption
e Commitment to research and education (KSRE) needs to continue

Rules & Regulations
e Finalization of FAA regulations is a positive step forward for continued growth
e Additional state regulations may be burdensome and inhibitory

Transportation and Infrastructure
e Developing infrastructure for this industry is a challenge and an opportunity
e Access to high-speed internet and data is critical for data download in rural areas (3G/4G)
e UAS, in many cases, reduce the need for traditional modes of transportation (greatly
economize)
o Need more money invested in research




Water and Natural Resources
e UAS industry has the opportunity to further conserve and understand water and natural
resource use.

Workforce and Quality of Life
e The future will require employees who understand technology and agriculture and have a firm
comprehension of both
e Training a highly skilled workforce in a new technology area is a challenge
o To be able to train those highly skilled employees, there is a need for faculty trained in
this area (challenging due to competition with high salaries in other industries)

Other
e Commodity prices drive growth and right now it is a challenge

Potential Action Items
[ ]
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